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IX. THEEMODYNAMIC POTENTIALS.
To refer this to unit mass instead of to unit volume we have to divide by p the density of the body in its original undeformed state, and taking u as the energy per unit mass, we have
du = Tds + -
Here   QU  is   the   elastic  potential   of unit volume   at  constant entropy, giving for adiabatic changes
the differentiations   being made   on the supposition that the entropy is constant.    This condition holds in the case of rapid vibrations in which no heat passes between the parts of the body. Introducing the therrno dynamic potential ge; namely
& = u - Ts, we have
leading to            gg,
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the condition T = constant during partial differentiation showing that gfi is the proper elastic potential to use for slow displacements where the temperature remains constant.
If the stress components are given the potential functions to be used are obtained by subtracting from u and $e the expression
and the  corresponding  potentials   may  be denoted  by $S(r and respectively, or for brevity g^ and $T.    We shall have
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In the case of simple traction parallel to the axis of x, we have 0y, GZ> tx, ty, tz each equal to zero, and the corresponding value of rx/8x derived from the potential Q^ represents the ordinary modulus of elasticity (Young's modulus). It is also to be observed that in the ordinary theory of elasticity where small displacements are only taken into account, so that the stresses are assumed for the purposes of calculation to be linear functions of the strains and conversely, the potential functions are quadratic functions of the strains or stresses according to the choice of coordinates, and the entropy of unit mass must therefore be also a homogeneous quadratic function of the same variables, plus a constant.pwards if the axis of u is drawn upwards.
